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max-m to give (note superscript) have forms like CVC will do, com-CVC-pi us to do, CVC-a-nuk having done, CVC-i-vo-?oc doer, CVC-qal was doing.
Ho CYCV verbs with extrashort vowel V show a stress shift to CVCY-(CVCVwith simple short V before preaspirated stop) before suffix: tiwa saw, future tiwa-ni, agentive tiwa-hqa.3 Ho CVCVmatches Cu CVC-a-since Cu augment -ais a reinterpreted stem-final vowel (*CVCa-). Prefix stress is found with Ho nouns, provided the prefix causes preaspiration of stops: p': sa field, ?i-hpasa thy field, ?i-vasa my field.
Ho and Cupan suggest a minimal alternation of PNUA simplex *CVCV with presuffixal *CVCV-(for presuffixal iablauted *CVCi-, see 2.1 below). Prefix stress in some PNUA forms is also likely. By comparing the actual stems in the Tu, Ho, and Cu verb classes (and with Lu and Ca correlated classes), we can reconstruct these PNUA mobile-stress verbs: *tiwa-m to see, *naja-m or *aria-m to cry, *maka-m to give, *kati-m to sit, *pisa-m to go out.
Tu preserves a vestige
1.3. The PNUA *-na-class had similar stress alternations in its thematic forms. I reconstruct causative *CV'CV-ki-na-and *CVCV-mi-na-. The latter shows expected presuffixal *CVCV-. Recessive stress in *CV'CV-ki-na-is due to morphophonemic hardening (3.1) of stem-medial *C to *'C (geminated or preaspirated), creating a heavy syllable.
Ho CVhCV-k-na and CVCV-m-na preserve the alternation. Synchronically, however, instead of consonant-grade being morphonemic (primary) and stress secondary and derivative, we probably now have uniform base-form /CVhCV-/ with morphophonemic (primary) stress-shift in CVCY-m-na and subsequent automatic deaspiration of nonposttonic stop.
Se shows corresponding forms like nib-k-in(a-) and nibi-m-in(a-) to bury with loss of stem-final vowel in *CV'CV-and preservation of it in *CVCV-, presumably 4 The superscript m is synchronically inappropriate since mobile stress as such is not involved, but I use this superscript to emphasize the historical connection between this Tu class and mobile-stress classes in other languages.
because of the stress difference. This confirms my PNUA reconstructions. Curious Cu alternations such as sailok-(punctual) versus slaikw-(durative) to scratch, though involving originally trisyllabic *CVCVCV-stems, may be obscurely related to these *-na-class alternations, since hardened stem *CV'CVwas punctual and unhardened *CVCVwas nonpunctual, but details behind this Cu type are difficult to work out.
1.4. It appears that all PNUA *CVCV-(not *CV'CV-, *CVNCV-, etc.) verbs were in the mobile-stress class, and no others were. Combining this with the information in 1.3, I conclude that the PNUA stress rule gave *CVCV-stems *CVCV stress without suffix, and *CVCV-presuffixally (except *CVCi-with i-ablaut suffix). *CV'CV-(and *CVNCV-) stems with heavy initial syllable, on the other hand, had invariable initial stress (*CCV'CV-). PNUA stress was probably low-level and automatic. This rule is also consistent with the treatment of prefixes in Ho ?i-hpasa thy field versus ?i-vasa my field, since prefix stress correlates with preaspiration (hardening) and hence with heavy prefixal syllables.
1.5. Taracahitic evidence suggests that the PSUA stress rule was similar, except that *CV'CV-and *CVNCV-had merged with *CVCV-as PSUA *CVCV-, whereupon all bisyllabic stems came to show the alternation *CVCV (suffixless) versus *CVCV-(i-ablauted *CVCi-). This is basically the Ya situation, and such alternations have extended to newly created CVCCV-stems: ?6mte enojarse, ?omte-kai siendo enojado. 2.1. An example of i-ablaut is PNUA *ta'pa-to split plus suffix *i-na-(note superscript) becoming *ta'pi-na-(Ca -capin-). I-ablaut is triggered by certain suffixes, but affects the final vowel of the preceding morpheme.
In Tu, SoPa, etc., this is all there is to i-ablaut. However, there are indications that i-ablaut in the protolanguages was more complex. It was probably originally a reduction (including destressing of an otherwise stressable vowel) bordering on syncope. Vowel-quality of *u and *o was unaffected, but *a, *i, and *i merged as a weak *i. Ablauted *i (unlike ordinary *i) further caused palatalization of preceding *t to *c (or *c, if distinct from *c; if so, *c similarly became *c and *s became *s). Thus, *mati to know became *maci-, etc. 2.5. In PNUA, i-ablaut could apply iteratively, so if future *i-pai-followed causative *i-na-, both the stem and *i-naunderwent ablaut (e.g., *CVCi-ni-pai-). This is clearly the case in Tu and Ho; the Numic and Takic data are inconclusive but do not contradict this. The PSUA situation is not clear, however. Ya and Ta permit i-ablaut only of the stem-final vowel, not of any suffix-final vowels. Tepiman seems to permit iterative i-ablaut, but more information from Az and Corachol is needed before the PSUA situation can be reconstructed.
Ya provides evidence that
2.6. Ta has undergone a number of analogical developments. I-ablaut survives only with a few -CVCa-stems (i.e., it is far less productive than in Ya), and as indicated in 2.2, I prefer to write -CVC-a-and -CVC-i-with segmented augment. The Proto-Taracahitic paradigm of such stems, based on Ya, is shown in table 1.
The segmentation of -a-and -i-was actually a Ta innovation, but for simplicity, I reconstruct it here for the protolanguage. Note the stress patterns. Ta first lost the initial stress in form 5 (i-ablauted form with bisyllabic suffix or suffix complex), resulting in *CVC-i-CVCV. By analogy to this, form 4 then became *CVC-i-CV with final stress. Then suffixless form 1 became *CVC-ai by analogy to forms 2 and 3. This resulted in generalization of augment stress in unablauted *CVC-a-and of suffix-initial stress with i-ablauted *CVC-i-'. This is the situation with attested Ta stems like os-a-/os-i-' escribir (os-a, os-a-re, os-a-e, os-i-mea, os-i-ra, os-i-mee, etc.).5 Furthermore, many bisyllabic stems which lack or have lost *a/*i alternations preserve these stress patterns, for example, ca?pi-/ca?pi-' coger (ca?pi, ca?pi-re, ca?pira, etc.). Ta has even extended the stress alternation to other verbs like kap6na trozar. On the pattern ca?pi-: ca?pi-', we get kap6na-: x, and solving for x, we get kapona-with stress shifted one syllable to the right (kap6na, kap6na-re, kapona-ra, etc.).
2.7. Proto-Cupan, unlike PNUA, permitted stressing of i-ablauted vowels, probably only with mobile-stress stems, thus *CVC--alongside *CVC-a-. When the augments were unstressed, they were deleted (e.g., Cu com-CVC-pi us to do, CVC-qal was doing), except when reinter-5 For the Ta data, see especially David Brambila, Gramdtica Rardmuri (Mexico City, 1953), chaps. 11 and 14. Brambila's "primera conjugacion, primer modelo" and "tercera conjugaci6n" basically have fixed stress. The "primera conjugaci6n, segundo modelo" (e.g., kap6na-) and "segunda conjugaci6n" (e.g., ca ?pi-) show mobile stress and differ only in that the kap6na-type has underlying stem-penultimate stress, while the Wa'pi-type has underlying stem-final stress. Brambila's "tiempos primarios" are the ones which show rightward stress shift for all mobilestress verbs and the -i-augment for stems like os-, while the "tiempos secundarios" retain recessive stress and show the -a-augment. Not only does Ca distinguish *CVC-m from fixed-stress *CVC-(only the former takes augments), it also distinguishes CVCVC-m from CVCVC-(in the same way): -cexen-m toten, gerund -cexen-a-nuk, but -ceien-tanzen, ger. -ceqen-nuk. It is possible that this correlates with an earlier *CCVCV-versus *CVCVC-opposition, with the former allowing stressed or semistressed augments (*CVCVC-a-, etc.). Cu preserves both stress patterns (CVCVCand CVCVC-), though neither permits suffix stress and neither shows augments. Lu has generalized CVCVC-stress. 6 Of course, using superscript m for Ca verbs is synchronically inappropriate, but it does bring out the Ca/Lu/Cu connections. -i-, -op-aa-, -op-i-) . In both languages, the form with *a is semantically the causative (or factitive) of the intransitive stem in *i.
Both Ya and Ta show minor vowelharmony processes in conjunction with

It is important to distinguish i-ablaut and stem-final -a-/-i-alternations in Ta and
Ya alternations like k6pta olvidar algo versus k6pte olvidar (with e from *i in this position) show a different semantic relationship; the form in *a, rather than adding a (causal) agent, adds a direct object to the intrans. form in *i. Ta has a more complex alternation distinguishing simple trans. in -a from a form with "incorporated" third-person pronominal in -e and one with incorporated indirectobject pronominal in -i: (uc-a-colgar, uc-ecolgarlo, uc-i:-colgarle).
The historical relationships among these Az, SoPa, Ya, and Ta alternations are complex, but the main point here is that none of them is related historically to true i-ablaut.
2.12.
A minor u-ablaut process is perhaps reconstructible for PUA. Lu stemfinal a or e usually become u before past -k(a-), for example, bicu-k and muhu-k from bica-ver and muhe-tirar. Lu generally ablauts stem-final a (including -a-reduced from thematic -ax-< *-ki-) to u before past usitative -k, for example, nec-u-k from nec-ax-to be paid. This suggests PUA *u-'ka-ablauting *a and perhaps *i to *u. Tu past 1-wkarj, probably cognate, may preserve an indirect vestige of u-ablaut in its initial w.
2.13. Tu shows an innovative a-ablaut with benefactive /a-na-/, reflecting PNUA *-ni-. A-ablaut here arose as a device to prevent ambiguity between *-ni-and causative *I-na-. In PNUA, there were a large number of verbs ending in *i. For these stems, benefactive *CVCi-ni-and *CVCi-na-were distinguished only by the suffix vowel. However, Tu shows wordfinal truncation (as do Takic and, to some extent, Numic languages), so in the 32 VOL. 43 suffixless forms (like modern Tu past punctual), both merged as *CVCi-n. Also, since i-ablaut is iterative in Tu and PNUA, when an i-ablaut suffix like future *i-paiwas added, the two merged as *CVCi-nipai-(modern Tu CVCi-ni-ba?a-) .
The other common stem-final vowel was *a, and for these verbs, there was no ambiguity: benefactive *CVCa-n(i-) versus causative *CVCi-n(a-), future forms *CVCa-ni-pai-versus *CVCi-ni-pai-. By analogy, stems in final *i altered their benefactive form to *CVCa-n(i-), distinguishing this from causative *CVCin(a-). A-ablaut had been created. It applied clearly to *CVCi-stems and could be considered as applying (vacuously) to *CVCa-stems. It then spread to *CVCi-, *CVCo-, and *CVCu-stems by analogy.
At a later period, Tu changed all final *i's in verb stems and verbal suffixes to another vowel, usually *a. Thus *CVCistems are now CVCa-, and benefactive *a-ni-(PNUA *-ni-) is now /a-na-/. Consequently, a-ablaut can be clearly seen only with morphemes ending in i, o, or u. It no longer has any disambiguating function.
3.1. Hardening, as I use the term, is a morpheme-internal process (gemination, preaspiration, rarely glottalization) associated with punctual aspect, generally confined to *-na-class verbs. The symbol 'C represents a hardened consonant.
I want to emphasize that the processes described here have absolutely nothing to do historically with junctural "geminating power," by which a suffix -CV-becomes -'CV-after certain stems (i.e., CVCV'-plus -CV--> CVCV-'CV-). We can thus safely reconstruct the *CV'CV-/*CVCV-alternation for the PNUA *-na-class (to which all of the thematic classes mentioned here are related), at least for medial stops. For other medial consonants it is not certain that a phonemic *'C/*C opposition was possible. Lu CVC-/CV:C-alternations occur with any second C, but an alternation originally restricted to vowels before stops might have extended to other stems by analogy. Ho distinguished CVCV versus CVCV with medial nonstop (parallel to CYCV versus CVhCV with medial stop). We might reconstruct CVCV as *CV'CVand CYCV as *CVCV-, with a *'C/*C opposition like that with stops. Since all k-class (*-na-class) Ho stems are CVCV (with stop CVhCV), never CVCV, we can posit hardening of stems like larja to be pulled (*la'ria-) as well as stems like yihti to run (pl.) (*yi'ti-). However, again we have the possibility of analogical extension of vowel-length pattern from the type yihti to the type laiqa.
SoPa thematic verbs in -kki
3.3. Some leveling of expected consonant-quality oppositions reflecting *'C versus *C has taken place. Ho rihpa to be separated would be expected to form caus. distrib. *riva-m-na with regular intervocalic *p --v, but instead we get ripa-mna with analogical restoration of consonant quality (preaspiration is not possible except after stressed vowel). Similarly, Lu might be expected to show alternations like CVt-versus CV:1-(or CV:6-), CVpversus CV:v-, etc., but in fact, the consonantism is always leveled one way or the other (e.g., CVt-versus CV:t-or CV1-versus CV:1-).
3.4. No *CCV' CV-CV-alternations occur in SUA, but this is primarily due to the fact that *'C and *C have generally merged in all these languages. Only *p and *'p have distinct reflexes. Theoretically, we could look for traces of a *CV'pV-/*CVpV-opposition, but we rather expect such a restricted alternation to be leveled out, and this seems to be what has happened. PUA *ta'pa-/*tapa-to split (Ca -cap-is the only clear NUA reflex)8 shows up in SUA languages as reflexes of the hardened form *ta'pa-(Ta rapa-na-, Az Aapa-na-, Pa ta:pa-n).
3.5. In PNUA and the attested NUA languages, there are some instances where punctual hardening applies to *-na-class thematic suffixes as well as to the stems. PNUA mediopassive participles, punctual *-'pi-and distributive or durative *-pi-(both preserved in Ho and Tu, *i-pi-also in Takic, *-'pi-also in Numic), show a clear *'C/*C opposition as well as an i-ablaut difference.
SoPa distinguishes trans. thematic suffixes i-n?a-(punctual) and L-na-(durative). This is certainly a recent innovation. Since SoPa does not distinguish nn from n, it has used glottalization as a substitute for gemination.
Similarly, PNUA intransitive thematic suffix *-ki-(Lu -ax-, Se -q(i-), Ho -k(i-)) has two Numic reflexes, -ki-and secondarily hardened -'ki-(SoPa -kki-, Mo -hki-). This suffix is primarily punctual, so -'kican be seen as reflecting an extension of punctual hardening like that in SoPa n-n?a-.
Mo repetitive -hpa?i-is now productive but was once restricted to the -?i-/-hithematic class (*-na-class). I would analyze this as repetitive *-pa-(cf. Se -aba-) and thematic -?i-. This -?i-is usually added to a hardened stem (e.g., qwahca-?i-to fall). Thus *-pa-was probably hardened to *-'pa-by a similar process. Morphologically, repetitive aspect is often associated with the punctual in Numic. 4.1. In my view, PNUA had three major verbal reduplications: punctual *C,V,-, distributive *C1V1-, and iterative C1V1C2V2-(or full stem reduplication). The punctual type survives in SoPa, Lu (past punctual), Se (perfective), and Tu. The distributive type is found in SoPa, Ho, Ca, Lu, Tu, etc. Though formally identical, these two types were not confused since only a minority of stems had a punctual reduplication, and these stems could not form the distributive reduplication. This complementarity can be seen in SoPa, Lu, and Tu, where apparently no single stem can form both types. 4.2. The PNUA iterative is less securely reconstructible. However, Tu has a clearly archaic full-stem iterative type, and several
